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ARTIFICIAL SATELLITES COLLISION PREDICTION / MANEUVER: A RESEARCH 
PROPOSAL FOR SPACE ACTIVITIES SURVEILLANCE 
 
GRAPHICAL ABSTRACT 
 
Suppose we ask what (non-maneuverable) satellites, whose positions are well known at time 
t0, are likely to be very close or even collide at some future time. Let all known satellites at time t0, 
constitute the “population set” which, in terms of coordinates and velocities, is a subset of the 
phase-space. For easier understanding, we will consider a two-dimensional phase space. 
 
 
Figure 1 – Satellites Population at time t0 
 
This sub-set will be completed to the extent necessary to get a rectangular box. Let collision 
be defined as a difference x in distance, thus defining a certain number of possible collisions at a 
given future time t’. 
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Figure 2 – Collision sub-set at t 
 
Corresponding to any particular Δx around a mean value x at time t’, one can define a 
collision set (CS’) at t’, as shown in Figure 2. That is, all possible “colliding” objects, at some mean 
position x, are collected in the sub-set CS, from the PS. We now ask where these objects are at time 
to. To answer this question, we shall perform a backward integration from CS’ to CS0 (t’ → t0) and 
will obtain a new sub-set of the population set (Figure 3). This sub-set represents all possible 
objects at t0 which are going to be at close encounter at t’. Will also tell us where and how to launch 
an object in order to be in close encounter with another already existing object. 
 
 
Figure 3 – Sub-set at time t0 to be “colliding” at time t’ 
 
The integration procedures, simultaneous for all objects in CS’, can easily be developed. 
